Polyethyleneimine as a contrast agent for ultrastructural localization and characterization of proteoglycans in the matrix of cartilage and bone.
We examined the presence of proteoglycans in the extracellular matrix of cartilage and bone in fetal mouse radii at the ultrastructural level, using the cationic dye polyethyleneimine (PEI). After staining with this dye, the proteoglycans appeared as granules in the uncalcified bone matrix and as extended winding structures in the cartilage matrix. PEI-positive material was removed after treatment of the tissue with chondroitinase ABC. Inhibition of the proteoglycan synthesis by beta-D-xyloside resulted in smaller PEI-positive windings in the cartilage matrix. These observations suggest that the winding, PEI-positive structures represent proteoglycan aggregates. No loss of PEI-positive material in the calcified cartilage matrix was seen, suggesting that proteoglycans do not need to be removed to make the matrix calcifiable.